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n£ l LJ!?! COMPAONIB FRANCAISB 
DESPBTROLKS, . French corporate^ 

ftance^Jo hereby declare the Invention, 
far which we pray that a patent 
mm L J* granted to us, and the 
mettiod by which It is to be performed, 
to bepatdcnlarly described In and bylhe 
following statement— 7 

,J^P^^ *^tton U concerned with 
exploratory driffinn and in particular to the 

Ef°!5^? * r?* 11 ^ tolelgatoBt cavi™ 
m and ingress of water* 

« JSilS 1 "J* 5 ** 1 *. » *pto of the progress 
fehiwedj a* have the common dhaW 
terisuc of protecting the drilled hole against 
caving to of the strata passed through by 
means of tobes^hich srHe^rt dZT tS 
dghng descends. TWs type of protection 
^ J 50 ?^' dae bo * to fcc toe 
required to place the tubes in position and 
the mandtendlfeg involved endta the cSS 
* £ particularly ir^bu? 

some hi the ease where drilling methods, 
known asrotarydrOBns methoS. 
ployed, because of a loss of power, due to 
rubkng of the drilling tcXd^ve shaft 
against the walls of the bore hole, is aduod 
to the above disadvantage. This low of 
1™W may be considerable because mis 
shaft may be as much as several miles to 
ton^Piuthermore. when the tools require 

a9?%&t? nocetaaf y ^"dse the drive 
abaft, which comprises lengths of rod 
screwed one into the other, and imscrew It 
^ncr^ing tlu, cost price of th^of 

rotary methods because the drive shaft fa 

ESftSi* y • fl ** iW * ^oureSose to the 
tool driving motor and the flexible hose can 
oe wound up or unwound by means of a 
^^^^tlon, the space taken up bydut 
fflUing platform can be reduced Ito We. 

S£^!I2i . roethod doea dispense whfa 
the - need to protect the drilled hole using 
steel tabes to prevent caving in of the strata. 



Furthermore, it fa essential to ensure a 

exuicratary drilling comprising drilhnjr a 

of the drifled hole shnultaneously with 
drming of the hole, the tubT^^ffi 

^ordtog to another aspect of the 
resent invention there fa^ovided a 
a*™?* driUkig^ccmpr^ 
duffing a hole by passmga^ddhWbS 
*^ardry*rc^^ 
tobtos r around the wail of thTo^edhole 
simultaneously with tfie downward 

movement between th* 
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andthedril^^ 

to progress downwardly. ™« una ««»i 
Thus, on the surface, instead of havtov a 
L^ae^£ , * M ^ys^sbto. a w^ 
^Sc^i^ ?* c to the other as drilling 

connected with and above the drUnag TtSS. 
By use of this method the stratl^r. i£ 

dSutog bc 

«w portton of tubing hi thVprocess of 

^^^"ay^protecteu^'thl 

ffi^if*?!?, * A lcov ? wWcl * !■ moulded 
hetow It, This enables the tubing to bee? 

S^^y Pro^Jff durina iuTuwuMton 
proi»sslK»ouse It is enougfc to ensured 
the sleeve farmer and drffiing tool tolda? 
iM^HZft 'otiKbtog forme? 
result, all water ingress. * 



75 



80 



85 



90 



95 



10 



15 



miSSlfSf S 1 f°T fcfdW tubing mooldS 
In the diwin«: 
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section 

•»|«o«ol a part dS» jnaeMiie of Figure!; 

*wcent of the machine of PWeT* 

t J3? BCtoahl0 d f fll tOQl2Mxd which miy oTS 
turbine or an electric motor, ft IstoJSidw 
£35" ^•flexible hose 3 or^nnKSS 

2^5 UI 5 for moulding a 

6 and a tinjde material feed clrcrit Tfor 
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^» Tiaras? 7 ,or 

body 10 it located carrying two toflltTw. 

10. enable, »fl the equipment Uliatrated to 
b « "'PPorted after taESon Wnet5«d-i£ 

3~^t?' Wp .^ dowbod r W by ruean. 
"J««B«griii»i 13 and J 4, thweiiabfinTtaoI 

K^iif"? all the equipment to be 
mowed after faofhtlon of riee^Bli 

_ equlpownt for makins the deem a 
«nd tubing SeoomrUes twotSbeft LJ^Ti f 

^,"„ a « d faction »me7 19 end 20 
I ^PJ°*2»Iy «he material, for 
making the tubing 8 through circuit 7 and 



of I'rJlfj^? 5 ' 1 ? tobll, » » m-y be made up 75 

liquid, e_g. mud. circulate*. thnT rw^-i»^5 80 
2*^3^ IW-thathm of tfco tajected 

^Lrf . - A rentable shield^ 
be sera in the inflated position in jftouiT* 
~wwj protection of 5ra^6 duSTto 
««»*«<mbjr preventing taoutatoornek 

^iftaciuded. might u*0 become^ 95 

«fehdy deflate unite 15 and 16^ 
0r SSJ5S n Wfcclreniti used to make the 

W« of reset to suit respectively sW»?^ 

Seed 8 f£ W S^ 011 ^SS^^XS±S 

^fLi . *• prepaxation of the 
material and one tonkS wed La! 
preparation of the laudener A EL.™ nn 

to homogenise the reetnb™ -SSSffi^ 
heated by heatma element % Tne^ us 
added to the roimTi deseed tolncre^ieflK 15 
resina meohenicaJ^perTies^d IhZ 

,2 ° 

30. 

^^n^fi 1 . ^T^IdM 130 
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smlt the driifing depth thus ensuring an 
hi lection pressure for the resins at formers 
15 nid 16 which b 30 hart higher than that at 
the bottom. Flexible hoses 33 and 34 are 
5 heated thus ensuring that the viscosity of 'the 
material is not lowered. A rahrc 37 enables 
the introduction of hardener Into a static 
mixer 38 to be stopped. This allows static 
mixer 38 to be drained of hardener, m the 
10 event of a temporary stop in drilling, before 
valve 39, which controls the feed of resin to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It will be understood that two 
IS assemblies exist similar to that shown in 
Figure 6, one for the sleeve 6, the other far 
the tubing 8. 

Thus it will be understood that circuits 5 
and 7, illustrated in Figure 1, each comprise 
20 two channels, one for the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such aa 38. Likewise, valves such as 39 
25 control the How of each of the resins and 
they are located one in channel 7 near in- 
jection zone 19 and the other in channel 5 
near injection zone 20. 
The advancement of drfflmg and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dtegremmatically 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 ate Illustrated deflated and inflated 
respectively. Sleeve 11 Is fast with body 10 
35 and descends with body 10 as a result of oU 
pressure, in the general circuit 23, exerted 
on piston 40, hut with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of cylinder 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous Inflation of die sleeve. Thus, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of ream it 
extruded m zone 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18, whereas resin 
50 extruded in zone 19, the flow of which is 
different from the resin used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8* It ii of course 
understood mat the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 control! the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 
end of stroke stop 58. the Impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of 
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which may be very short, sleeve 12 moves 
down to a lower level so that whan the top of 
cylinder 42 Is close to piston 40, ag that is 
necessary is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure Inside sleeve II to return to the 
initial conditions illustrated in Figure 3. For 
this purpose an end of stroke stop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 (Figures 1 aed8). la 
Figure 8, then, are found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 
4 comprising a down channel Aa and an up 
channel 46 in zone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 
to controls CI 5, C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 
OS, C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and in consequence piston 40, the 
movement of which depends on the oU fed 
via circuit 41. Circuit 41, serving channels 
C42c and C42* controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42n, the drill to 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to desc end 
simultaneously, and enables, via channel 
C42&, cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 
Impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 
and 47. The mud circuit 4 is also placed 
under the control of controls CE, CP and 
CO for three valves B, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 
Valves B and F may be dosed m the event of 
the forming machine being stopped or due 
to detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this illustration, the none including 



80 



85 



90 



100 



105 



110 



115 



120 



125 



130 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



the tube making ruaohme, and the Inflatable 
sleeves, has been indicated by fbe letter Z. 
The moulding aone has beau indicated by 
the letter M. As far as the mud circuit is 
concerned, it is seen that it is fed in by 
flexible hose 3 and returned by channel 4b 
in annular section A. Supply circuits 5 and 7 
for resins end hardeners are placed under 
the control of controls G35, C36and C'35 
C36 as well as controls C37 and C'37 
controlling valves 37 for the hardener 
circuits and C 39 and C '39 controOma vahres 
39 for the reams supply. A channel 54 
connects control unit 51 to controls C35 to 
C 36 thus bringing the resin How under a 
control relative to the speed of advance by 
any desired method, channel C53 also 
enabling this flow to be brought under a 
control relative to the pressure existing at 
the bottom of the drilling transmitted by 
pressure sensor 53 by any desired method. 
Control unit 51 Is operated consequently 
from the surface by One T. 

la addition ta 'these controls, a dotted line 
C S3 has been illustrated to show a special 
connection the object of which is to sonde 
aignnl set In motion by very high pressure or 
an eruption. This signal, by means of 
fotmedta 55, enables the flow of resins to 
be stopped and heating of heating elements 
17 anff 18 of formers IS and 16 to be 
swhohed off* by means of connection 56 for 
controlling the closure of die mud circuit 
valves B and P and by means of connection 
57 for controlling the inflation of sleeves 1 1 
and 12, with the object of locking the 
machine and proceeding to insert a cement 

As these various circuits can be of any 
form and as they are not part of the in- 
vention insofar as the application of the 
units, which can be obtained from trade 
sources. Is concerned, .it has not 
deemed necessary to illustrate in 



1,448,304 



each control, whose structure may take any 
form. The control of resin flow Omits such 
flows to a rate of increase of 10%. Thus, 
even if the bore hole passes through an 
underground cavern which may be present 
in the strata, the increase in resin flow will 
only lead to a slight increase in sleeve and 
tubing thicknesses in the region of the 
cavern. Again it will be noted thst although 
such caverns are uauauy filled with water/it 
is always possible to make the sleeve 
because the material thereof is selected to 
be able to polymerise in water. As the tubing 
is protected by the sleeve, the tubing can 
stxu be moulded normally. 

Hdrllflng must be interrupted, the flow of 
hardener is stopped by means of valves 37 
and the resin circuits are drained of har- 
dexacr. U drilling reco mm ences, a start is 
rnade by mactomg the Inner wail of (be 
bottom p*rt of the tubing a few yards above 



the bottom of (he - drilling. Tens the 
retractable tool 2. during its descent, ad- 
vances Its head gradually downwards in the 
tubing and cuts a wall in a truncated shape 
until meeting up with the protecting sleeve. 70 
Tats truncated: shape cutting may alter- 
natively be carried out by a boring sleeve, 

SStJ?**? locfttod 1°* Above the 

drilling tool. If a cement plug has been 

EmElr JL? jf 0 *?* »P of the 75 

drUlmg tool, the pressure at the bottom 
being contained by the clamps cm the 
machine In the conventional way. When 
22?^ J 5 PC " < J hct to* point where the 
truncated portion commences, resin is 80 
Injected without hardener thus forcing out 
(he mud, then the controls are set for the 
feed of hardener and resin. While the 
m ach ine la descending and as soon as 
former 16 reaches the bottom end of the 85 
truncated cone, the controls are set for 
forming the outer sleeve. In this manner a 
perfect Joint is made between the earlier 
tubing and a new section of tubing, the end 
of the new sleeve being held between two 90 
truncated layers of tubing resin. Thus the 
machine constructed enables a perfect 
tubing Joint to be made after an in- 
terruption. 

It b self-evident that the tbermoliaroenina 95 
materials which may be used to form the 



100 



rWft pro^rEs 
mjnmxteatjo £kc the pUcTcFcon- 
ventional tubing. Thus the invention en* 
conrpaasea the case of forming a tubing 8 
without making a sleeve 6, 

\ J5? dWo !_ *? the aooveHnentioned 
appiicationa, (hat is to sav bore-hole drilling 
with simultaneous forming of tubing con- 105 
tinuoinly, the stopping and (he restarting of 
the downward advance, the mach ine cam 
also be used to make the internal sleevemg 
of tubes even If rilled with water or to make 
the toteraal ileevfag of a punctured or 110 
completely oxidised tube. 

Finally, the controls for advancing the 
tool downwards by means of sleeves 11, 12 
and cylinder 42, can be reversed to retort 
the assembly to a desired depth, as for 115 
«BuupIe when restarting the toting process 
with the object of connecting it to the 
previously formed portion. 

WHAT WB CLAIM IS?— 

*• * of exploratory drilflng 120 

comprising drilling a bole and mouldmga 
tubing around the wall of the drilled hole 
simultaneously with drilling of die hole, (he 
tube preventing caving in of the strata and 
ingress of water. 125 

^ A method of exploratory dr&Hng 
comprising drilling a hole by passing a 
driuma tool downwardly through the earth, 
moulding a tubing around the wall of the 
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30 



drilled hole ilmultancouiiy with the 
downward movement of Che drilitne tooL to 
provost onvfa* in of the state ud&mS of 

c?JS^ T^Sr JSL member 
carried by the drilling tool it expanded 
laterally again*! the moulded tubm7iWto 
ptevent relative movement between the 

force is exerted between the atetkmarr 
expendable member end the drilllea toolta 
oante the drJiHog tool to pmgri? dowS 

3 * 4 method according to either claim 1 
or claim 2, In which Wcfing ofto tubmi 

dc^wardly p«riW_to tfiedriKL ££T^ 

which the mouldablo material u a thermo- 
hardening material which fa heated after 
eafcuiten to aaOen the extniaedtobfaiT 
„■!■ ,.*'* tJ according- to claim 4, in 

•^directly ogata* ttewSj altocdrifled 

^ ff^-Sii* 1 *^^ *• tubing 

/. A method escorting to claim 6 In 
wfaich moulding ofttHgw ii eSSod'oS 
fcyoxtrujltag mould.ble nmtotwSeceSSr 
from en iniAetlmi »m. - j a^_~TVT w i 
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out the 
a drilling 



,. £° m "S injection tone emmdlhe'wnlHrf 

9 "rZZiffjP* PS?"* " water. 
>■ A nattoi eeeordiag to ohm 8 in 
which the material toTmetnhh^^^Vt 

to 9°"ta ^ < jfi." COO,d i5? to «V claim* 6 
w v, in will oh the monlduig of the deem I* 
eam^out «crcenedfa^?£^ 

. Va 4™* according to any of claims 6 

• « to 
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tubing moulding material to 
*one of the former. 

13. A machine for 
method of claim 2, co«pne»g e oruito® 
tooO i anpoorting bod>lS^pornn«tte 
«tUmg tool, a motor for lotaft^flfir tool 
™* """J"** Wow the supporting booVe 
Bmt inflatable annnhr riee^eflxed totho 
body, a second inflatable annular eWe 
movaWy acteched to the bc^TahydS 
Jack to control the movement of the^eoond 
amiular tlceve with reroect to^toT. 
IS?? 00 M *1boay tor forming 1 

on^W 

Em!"^ body •w».p5Woaed oetowtte 
toWn* former, the deeve foraer Imrtag i» 

SSffMSL,"* *» to** "d. andTied 
rarcuit tor feeding ileeve moulding material 
to the injection .one of the tEwe fteSer. 
li t * machhte according to any of claim. 

fletabie annular ridSd toSmUtely Sow' 
the Injection . .one of werfS^TnneT^ 

18. A machine according to aaiml™ or 100 
•ny of chime U to 17 when dependent m 

^eveh mounted on e cy^derthe^odfaf 
hie on en external 
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wUch hare .mU slidabm on en extrnml 

ff»yfai8 • U« dividing tfie fatertoraf Wfl 
cyHader into two annniar ohemom^mlel 
and onttot odflow for Win^oUto «S 
oha mberi being provided. 

SIS?'! 2L««,»j«w»«to« zone of said 
c B lrc' n 1^.~ n,r01 "^^^teoSS^SS 
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in the bottom of a hole being 
and for continuing the flow of 
moulding material. 

22. A machine according to claim 21 
5 when dependent on claim 19, In which said 

control means is adapted to act on reception 
of an impulse from the pressure sensor such 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, said control 

10 means causes the delivery of mud to the drill 
tod and to stop, both the sleeves to Inflate, 
th© or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 

15 each static miser once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a hah to 
the machine's progress downwards* 

23. A machine according to any of chums 
20 20 to 22, in which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve and its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting in motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In said 
hydraulic Jack* 30 

24. A method of exploratory drilling 
substantlauy as herein described. 

25. A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawings, 35 
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